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SECI ASURE T

RESEARCH ON THE DERIVATIVES OF PYRROLE

I, SYNTHESIS OF CERTAIN N=ALKYL~SUBSTITUTED 2,5~

DIME THYLPYRROLE=3 (4 ) =MONOCARBOXYLIC ETHERS

Ne Me Tumoshevskaya

Chemical Institute of the Kharkov State University Imeni
Ae Me Gorkiye Professor Yue Ve Korshun!3 Laboratorye

Professor Ke Vo Roll, Director of the Worke

(L) Synthesis of the 2,5=dimethyl=1-ethylpyrrole=3 (4)=-monocarboxylic

Ether

Yue Ve Korshun obtained the substance in question from the
interaction between &, P ~diacetopropionic ether H3CeCO-CHp-CH
(COCH3)~CO0CoHg with ethylamine [1]e Yue V. Korshun recommends to
obtain diacetopropionic ether from nitroacetoacetic ether and mono-
chloracetone in ether solution [2]e Work with this method is not
wholly without danger and does not give substantial advantages over
the dangerless work with an alicoholic solution. True, Korshun points
out that the alcoholic solution gives scantier yields of diaceto-
propionic ether, but this is explained by the fact that he carried
the reaction through with heatinge One should produce the reaction
of nitroacetoacetic ether with monochloracetone at room temperature.
The following method of work gave me comparatively excellent yields
of the pyrrole derivative, I dissolved 0.5 gram atoms (115 grams)

of metallic sodium in 120 milliliters of absolute ethanols After
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cooling, I introduced into the solution 0.5 gram molecules (65) grams
of acetoacetic ether and then, still avoiding ;‘gise ‘a temperature
(cooling the flask with water according to nead) I added 0.5 gram
molecules (about L6s2 grams) of monochloracetone. Having left the
reacting mixture to stand for 15-20 minutes at room temperature,

I then introduced an aleoholic solution of ethylamine into the

flaske Again having left the reacting mixture to stand for about a
half an hour at room temperature, I then treated the product of the
reaction with an excess of water., I thus obtained an oily sedimente
I extracted this with ethero I dried the ether solution over calcium
chloride and distilled the ether and subjected the residue to a
fractionated distillation at the lowest possible pressures. I thus
separated the pyrrole derivative containing chloracetone, acetoacetic
ether and traces of acetopropionic ether in the way of impuritiese
During the fractionated distiliation one should bear in mind that
2,5-dimethyl—l—ethylpyrrolmonocarboxylic ether resinificates with
great ease with a termperature xféj.se even at low pressuresSe. Therefore
the yield of the product isr)wc‘:{%versely proportionate to the
temperature at which the fractionate distillation is conducteds Thus
the yield of a first distillation at L0 millimeters, equaled approxis
mately 6 percent of theory, while at 15-10 millimeters and especially

at 5-2 millimeters, the yield approaches 9 and even 15 percente

One also should bear in mind that it is necessary to subject
the substance to distillation on the very same day on which it was

synthetized =~ this to avoid resinification.

-2 -
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The pure 2,5-dimethyl-l-ethylpyrroimonocarboxylic ether,
just like the other N-alkyl-Z,S-dime’ohylpyrrolmonocarbowlic ethers
which I obtained, is rather stable. In order to purify the 2,5~
dimethyl-l-ethylpyrrolmonocarboxylic ether which IAhad obtained from
the above mentioned impurities, I processed it with 10=15 percent
‘l w ."if‘ solution of caustic soda, then dried it and again subjected it to
i . fractionated distillation at low pressuree Taking the fraction
which boils at narrow range, T obtained a substance whose refractive
index did not change during subsequent processing with alkali solu=
tion and further fractioning. Korshun described 2,5=dime thyl=l-
ethylpyrrolmonocarboxylic ether as an oily liquid of yellowish
colore The substance which I prepared changed even at room tempera=-
ture into a crystallic mass saturated with an oily, viscous liquide
The crystals, once freed from that liquid, melted at 25-26 degrees
and were white. The boiling temperature of the optically pure sube
stance is 133«13k degrees at 2 millimeters. In its freshly distilled

state it appears as an almost colorless liquide

During the synthesis of N-alkyl-2,S-dimethylpyrrolmonocarboxylic
ethers it was desirable to use as small a quantity of amines as pos=
’ / sible. In calculating the indispensable amount of amine I started

from the proposition that (1) the pyrrole derivative forms only at

the expense of the ‘reaction of amine with diacetopropionic ether as
A o with an intermediate product of the reaction, (2) the yield of

‘ diacetopropionic ether under the conditions of work to which I adhered
is equal to 30 percente Correspondingly, at first I introduced into

the reaction about 30 percent of the calculated amunt of ethylamine.
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Experience has shown that the yield of the pyrrole derivative is

better if one uses a certain excess of aminee

(2) Synthesis of the 1,2,5-trimethylpyrrole-3 (L)-monocarboxylic

Ether

l,2,Sntrimethylpyrrolmonocarboxylic ether was first obtained
by Yue Ve Korshune Then it was obtained by He Fisher and Ke Smeykal

(k]

In this synthesis I utilized the method which gave me good results
in the synthesis of 2,Sndimethyl-l—ethylpyrrolmonocarbo;quic ethers
In this case, during the first distillation I gathered two fractions:
the first of these fractions boiled between 13 and 110 degrees, while
the other boiled from 110 to 150 degrees at 56 millimeters. The
second fraction practically contained the whole quantity of the
pyrrole derivative formede Already during the distillation of the
second fraction, isolated crystals appear in the collector. During
the first minutes the second fraction appeared as an oily liquid
with a few scattered crystals. With time the second fraction changed
into a crystallic mass saturated with a viscous oily liquid. After
freeing it from the latter I processed the crystals with 10 peréent
caustic soda and then, after drying, I distilled them under lowered
pressure. The crystals were white, a melting point of L8 degrees in
agreement with 1iterature data, a boiling point of 128=129 degrees at

2 millimeters. The yield of optically pure substance was about 15

percent of G TheoreTienl velue.

-l -
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(3) Synthesis of the 2,5-dimethyl-l—propylpyrrole-B(h)-monocarboxylic

ether

The 2,S—dimethyl-l-propylpyrrolmonocarboxylic ether was obtained
by me by the same method I used to obtain the l,Z,S-trimethyl and the
2,5-dimethyl-l-ethylpyrrolcarboxylic etherse AS initisl materials
1 used 65 grams of acetoacetic ether (0.5 gram molecule), L6 grams
of monochloracetone (about 0e5 gram molecule) and 10 grams of propyl-

aminee

The pure substance melts at LL.S degrees and boils at 1hby
degrees ab L millimeters pressurée The yield is about 13 percent of
theorye The quantitative measurements of nitrogen gave the following

resultss

0,2052 grams of substance: 12,1 milliliters Np
(21 degrees, 742 millimeters)

002500 grams of substance: 1542 milliliters No
(18 degrees, 715 millimeters)

Found %: N 64693 6699

012H1902N. Calculated %: N 66596

(L) Synthesis of the 2,E-dimethyl-l-butylpyrrolmonocarboxylic ether

Yuo Ve Korshun held this substance in his hands but did not
separate it in its pure state [5]o He simply obtained the correspond-

ing acid in the analytical condition by way of saponificatione Korshun

Declassified in Part - Sanitiz:
ed Copy Approved for Relea:
se 2012/04/20 : CIA-RDP82-00
: -00039R000200050002-3




Declassified in Part - Sanitized Copy Approved for Release 2012/04/20 : CIA-RDP82-00039R000200050002-3

- W iU LG

obtained 2,5-dimethylsl~butylpyrrolmonocarbcxylic ether, processing
diacetopropionic ether with butylamines I obtained this substance

by the method described aboveo

The optically pure substance which I 6btained was in the form
of an oily liquid of yellowish color. Crystals begin to separate
during cooling of thin layers of this liquid in a cooling mixture.
The temperature of their melting is so low that I was unable to
isolate them at 15-16 degrees. The optically pure substance boils

at 162-163 degrees under a L millimeter pressuree

The quanti.tative measurements of nitrogen gave the following

results:

001600 grams of substance: 9405 milliliters N,
(17 degrees, 751 millimeters)

1,1761 grams of substance: 9.5 milliliters Np
(18 degrees, 751 millimeters)

Found %: N 6e58; 6025,

Cl3H2102N. Calcula‘wd %: N 6.27 °

Not only a repeated fractionation at the lowest possible
pressure, but also processing with alkali is necessary to obtain an
optically pure substance. For this processing I applied 10 percent
and even 15 percent alkali and observed no saponification at low

temperaturese

The comparison of the melting points of those pyrrolmono-
carboxylic ethers which I encountered during my work presents some

interest.
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He 0~ Co0 ¢, Hg HE — (-C00C, Hs
HJC-QD C-cH, HJGCU C-cHy

N-H N=CH3 ‘
Melting point 117° Melting point L8° '
HC— C'(LOOCQHg e
BN T‘C lc{ €00¢; Uy HC"C‘/COO%HE
Hy-f, C=ch, I
VA Hy(~C  g-CHjy Hye < -CHy
CHy CH N-CHym G CHy N-CHp- erctly
27 CHy
Melting point 25=26° Melting point LbL.5° Harder to crystal-
lize than the ethyl

derivative
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CONCLUSIONS

(1) Because of the scarce avallability of alkylamines the
method which I offer of obtaining N-alkyl-2,5~dimethylpyrrolmono=

carboxylic ethers should be considered as practicale

(2) 1If the hydrogen atom of the NH-group which is present in
the molecule of 2,5-dimethylpyrrolmonocarboxylic ether, is substituted
by alkyls such as methyl, ethyl, ne=prolyl, n.=butyl, there occurs

a lowering of the melting point.

(3) The alkyl with an even number of carbon atoms lowers
the melting point more than the preceding alkyl with an uneven number

of carbon atomse

(L) Butyl lowers the melting point more than ethyle
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